INTRODUCTION
In the study to be conducted in this paper two types of helical gears that transform rotation between parallel axes are considered: (i) double circular arc helical gears(NovikovWildhaber gears) with modified topology, and (ii) involute helical gears with modified topol-
ogy. An approach for the design and generation of both types of helical gears is proposed in this paper. This approach enables one to reduce the level of noise, avoid edge contact, and provide a stable bearing contact.
The circular arc helical gears (N. The developed approach is based on the following ideas:
(1) Two imaginary rigidly connected rack-cutters for conjugation of gear tooth surfaces with the new topology are applied. The generated gear tooth surfaces are in point contact, and a parabolic function of transmission errors is provided.
(2) The real manufacturing of pinion-gear tooth surfaces is accomplished by a grinding worm (hob). The worm surface is an envelope to the family of surfaces of the imaginary rack-cutter. The pinion (gear) tooth surface is an envelope to the two parameter family of worm surfaces.
(3) The meshing and contact of pinion-gear tooth surfaces of a misaligned gear drive are computerized and the influence of assembly errors is investigated.
An analytical approach
for determination of transmission errors caused by misalignment will be described.
INTERACTION OF PARABOLIC AND LINEAR FUNCTIONS OF

TRANSMISSION ERRORS
Ni and the ideal transIdeal gears transform rotation with constant
where Ni and N_ are the numbers of gear teeth. Here: It is obvious that due to the mismatch of the surfaces of the two rack-cutters that generate the pinion and the gear, the tooth surfaces of the pinion and the gear will be in point contact at every instant. Each rack-cutter has two generating surfaces, above and below plane II( fig. 3) . Therefore, the pinion and the gear will have two working surfaces, and two zones of point contact. 5(b) ). The rackcutter surfaces _t and _c are rigidly connected each to other in the process of the imaginary generation, and they are in tangency along a straight line that is parallel to axis za and The installment of the rack-cutters shown in fig. 6 provide: (i1 direction of pinion teeth that is opposite to the direction of teeth of rack-cutter c ( fig. 6(a) ), and (ii) direction of gear teeth that is the same as of rack-cutter t ( fig. 6(b) ).
Generation
Generation of Pinion-Gear Tooth Surfaces
In the process for generation, the two rigidly •(-_-/x -5-_ = f(u,,o_,_,)= o (8)
Here: i = p while r = c; i = g while r = t. Equation (8) fig. 7(a) (ii) The bearing contact for modified involute helical gears is stable, and the instantaneous contact ellipse moves along but not across the tooth surface. We can expect that this will benefit the conditions of lubrication.
(iii) The path of contact on the tooth surface is a helix in the case of an aligned gear drive, and almost a helix for a misaligned gear drive.
(iv) Theoretically, the contact ratio for an unloaded gear drive is equal to one due to the existence of transmission errors. However, the contact ratio under load is increased clue to the deflection of teeth. 
Here: A$2 is the vector of the compensating angle of rotation of gear 2; n is the unit normal at the contact point; r2 is the position vector of the current point of the line of action;
Aq is the displacement of the contact point caused by misalignment.
Determination of Linear Functions of Transmission Errors
Three types of angular misalignment are considered: crossing of axes, intersection of axes, and error of the lead angle of the pinion(or the gear). Using equation (10) where,
Here: A% is the crossing angle ( fig. 7(b) ); A% is the intersection angle ( fig. 7(c) ); AAp and AAg are the errors of the lead angles of the pinion and the gear, respectively. 
where a_ and a, represent the transverse pressure angles for the center distances (E+AE) and E, respectively.
NUMERICAL EXAMPLES
The theory and approach developed in this paper are illustrated with two numerical examples: (i) the double circular arc gear drive and (ii) the modified involute helical gear drive. 
CONCLUSION
Based on the results contained in this study, the following conclusions can be made:
( 
